NUCLEAR TECHNOLOGY

Research in Nuclear Technology includes both nuclear weapons and effects and counterproliferation. Nuclear
weapons and effects research areas include neutral particle transport methods, non-ideal blast modeling, radioactive
source term from weapons, fallout transport and dose estimates, x-ray simulation modeling, radiation effects in
electronics, and radiation hardening. Counterproliferation research areas include counterproliferation analysis, NBC
sensors and spectroscopy, nuclear fuels chemistry, and nuclear radiation imaging.

A variety of research efforts are currently underway in the area of nuclear weapons and effects, and include the
development of new, nonlinear radiation transport algorithms and their incorporation into computer codes to provide
robust performance on computationally challenging problems. Investigations have been also conducted into the
predictive capabilities of the Defense Threat Reduction Agency’s Hazard Prediction and Assessment Capability
code (HPAC). The radioactive source terms and ultimate dose to individuals as predicted by HPAC have been
compared to theoretical predictions and to historical results. Additional research has been conducted into the rise
and growth of nuclear clouds. The prompt and residual effects of nuclear weapons on materials is also being
investigated and includes non-ideal blast effects, thermal effects on layered structures, radiation effects in
electronics, and determination of radiation hardness.

Nuclear weapons and effects experimental facilities are available for radiation detection, characterization of
material changes, simulation of radiation environments, and analysis of the effects of the nuclear weapons
environment. High-end personal computers are used extensively to take high-speed measurements as well as to
model the environments of interest and changes to material characteristics in the weapons environment.

Research in chemical, biological and nuclear spectroscopy is used to characterize signatures for counter-
proliferation target identification. Photo-thermal spectroscopy and IR pattern recognition have been applied to
distinguish chemical agents from structurally similar pesticides. Potential for identifying microorganisms by IR
volatile signatures has been demonstrated. Different spectroscopic signatures of uranium fuels have also been
measured. Multiplexed Compton scatter imaging has been developed for one-sided tomography and the method is
being extended to image structures surrounding gamma-emitting nuclear materials. Analysis of proliferant country
fuel cycle capabilities has been conducted for both plutonium and highly enriched uranium.

State-of-the-art departmental counterproliferation experimental facilities range from nuclear radiation
measurement laboratories using high-resolution detectors and imaging arrays to molecular spectroscopy laboratories
having infrared, Raman, and photoluminescence spectroscopies. Chemistry and biology characterization labs are



also available. Modeling is done using a network of workstations. For large computational requirements, the world
class ASC Major Shared Resource Center provides access to state-of-the-art parallel processing capabilities and
visualization tools.
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